Subendothelial extracellular-matrix heparan sulfate proteoglycan-degrading activity of human monocyte macrophages.
At the early stage of atherogenesis, circulating monocyte macrophages appear to adhere to the endothelial cell surface and migrate subendothelially to become foam cells. The mechanism of these macrophage-endothelial cell interactions was investigated. Adherent macrophages isolated from human blood were plated on [35S]O4-prelabeled extracellular matrix-coated dishes prepared from cultured porcine aortic endothelial cells. During incubation for 2-3 days at pH 7.4 either in the presence or absence of serum, macrophages solubilized the labeled extracellular matrix to a lower molecular weight component (Kav approximately equal to 0.5) than the materials (Kav = 0) released into the medium containing no cells. The degrading activity was not stored intracellularly but instead was found pericellularly, requiring continuous cell-matrix contact. Heparin (10 micrograms/ml) inhibited this degrading activity of macrophages. Degradation products were precipitated with cetylpyridinium chloride and were resistant to further digestion with alkali, pronase, or chondroitinase ABC, but were converted to further lower molecular weight fragments (Kav = 0.84) after nitrous acid digestion or heparitinase treatment. The intact glycosaminoglycan side chains determined by subjecting the extracellular matrix to cleavage with alkali or pronase were larger (Kav congruent to 0.20) than those of degradation products released by macrophages. These results suggest that the attachment and subsequent invasion of endothelial cells by monocyte macrophages may involve the production of extracellular-matrix heparan sulfate proteoglycan-degrading activity by these cells.